The purpose of this study was to obtain objective information on the necessity of invasive anesthetic monitoring during radical prostatectomy. We reviewed retrospectively the charts of 257 patients undergoing radical prostatectomy on an established pathway which did not include the intraoperative use of an arterial line or central venous catheter. Outcome measures including intraoperative vital signs, cardiac arrhythmias, blood loss and¯uid management were assessed. In particular, we sought to determine situations in which insertion of monitoring devices was required because of an unanticipated intraoperative event. The patient ages ranged from 40 to 75 y with a mean of 60.3 y. The mean estimated blood loss was 546.9 cm 3 (median 500 cm 3 ). Thirty-eight patients had a measured intraoperative systolic blood pressure of`90 mmHg, but no hypotensive episodes required any treatment other than¯uid administration. A single patient required pharmacologic therapy for hypertension. One patient received intravenous lidocaine because of premature ventricular contractions, but no other arrhythmias were observed. No patient required intraoperative insertion of an arterial line or central venous catheter. These data provide objective evidence for the abandonment of routine use of central venous catheters or arterial lines during radical prostatectomy. This avoids not only the expense of these maneuvers, but also the potential morbidity of unnecessary invasive medical procedures.
Introduction
Re®nements in technique and greater experience with the procedure have decreased the morbidity of radical prostatectomy. Operative time, intraoperative blood loss and surgery-related complications have diminished in most reported series over the last decade. 1,2 Seemingly, these favorable trends in the morbidity associated with radical prostatectomy may alter the desired methodology for both intraoperative and postoperative monitoring of patients.
Often, medical care is based upon custom or anecdotal experience. Sometimes, unnecessary components of patient management are continued because of a lack of evidence supporting their abandonment. This may add not only unneeded expense but also discomfort and the potential morbidity of invasive procedures. Although invasive anesthetic monitoring may have had a role in the past in patients undergoing radical prostatectomy, improvements in operative technique presumably would change the indications for use of arterial lines or central venous catheters. In order to provide objective evidence of the need for invasive monitoring during radical prostatectomy, we performed the following study.
Materials and methods
In 1993, we introduced a clinical pathway which addressed all aspects of perioperative care for men undergoing radical prostatectomy. The pathway has undergone continuous review and modi®cation based upon our experience and data. We reviewed retrospectively the charts of 301 patients undergoing radical prostatectomy on our pathway. Initially, the pathway did not prohibit the use of invasive anesthetic monitoring and 42 patients had an indwelling arterial catheter placed preoperatively while two had a co-existing central venous line. These patients were excluded from analysis, leaving 257 patients undergoing radical retropubic prostatectomy without invasive anesthetic monitoring.
General endotracheal anesthesia was used in all patients and all had a large bore peripheral intravenous catheter for¯uid administration. Blood pressure was monitored with an arm cuff and a pulse oximeter was routinely available. Cardiac monitoring was performed with standard precordial leads and a continuous electrocardiogram.
Several parameters from the anesthesia record of each patient were obtained including age, blood loss, American Society of Anesthesiology (ASA) class and intravenous crystalloid administration during surgery. The record was reviewed for any intraoperative episode of a measured systolic blood pressure less than 90 mmHg or a hypertensive episode requiring treatment. Maneuvers for management of any hypotensive episodes were carefully documented. Any intraoperative events indicated by the comments of the anesthesiologist or anesthetist were noted. In particular, we searched for any circumstances in which insertion of a central venous catheter or arterial line was required because of an unplanned intraoperative event.
Results
The age of the patients ranged from 40 to 75 y with a mean of 60.3 y. Nine patients had an ASA class of I, 216 were considered ASA class II, and 40 were ASA class III. The mean estimated blood loss was 546 cm 3 with a median of 500 cm 3 .
Thirty-eight patients had an episode of a measured systolic blood pressure of`90 mmHg. These events varied from a single transient episode of a blood pressure of 89/65 to several sustained episodes lasting as long as 25 min. Twenty-one patients had only a single hypotensive episode while eight had two episodes of hypotension and four had sustained episodes of over 20 min in duration. In two of these latter patients the hypotension occurred before the surgical incision was made. The lowest pressure experienced by any of the patients was 70/45 and the highest was 210/118. Neither of these patients required any pharmacologic intervention other than¯uid management.
Among all of the patients reviewed, only three had an intraoperative event requiring unplanned intervention by the anesthesiologist. One patient was given labetolol for hypertension while another was given phenylephrin. One patient had premature ventricular contractions which responded to volume replacement and intravenous lidocaine. Importantly, there was no patient in whom the anesthesiologist inserted a central venous catheter or arterial line because of an unanticipated intraoperative event. There were no postoperative cardiovascular complications.
Discussion
Historically, medical care including perioperative management has been based upon provision of maximal treatment and testing. Sometimes, this has led to the use of unnecessary, invasive and potentially morbid procedures. A contemporary paradigm for patient care encompasses the routine use of only those interventions or tests which are needed for the ideal patient with the addition of other maneuvers only as indicated. As much as possible, patient care should be evidence-based, but this effort is hampered all too often by the lack of pertinent data. 3 Invasive anesthetic monitors such as central venous catheters or arterial lines are prime examples of maneuvers which are often applied routinely to patients undergoing radical prostatectomy but may only be necessary in certain circumstances. Indwelling arterial cannulation allows monitoring of arterial blood pressure as well as access for arterial blood sampling. There are several sites for direct measurement of blood pressure including the radial, brachial, axillary, femoral and dorsalis pedis arteries. However, because of its accessibility and collateral blood supply, the radial artery is most frequently utilized for cannulation. Monitoring blood pressure with an arterial line is useful in the case of cardiovascular instability or when major¯uid shifts are anticipated. Frequent arterial blood gas measurements are often required in individuals with pulmonary disease or in the presence of acid based derangements.
Central venous cannulation allows for assessment of changes in vascular volume as well as a portal for intraoperative vascular access. Usually, the right internal jugular vein is the preferred site for cannulation because of its ready accessibility and predictable anatomy. Indications for central venous cannulation include cardiac ®lling pressure monitoring, the need for rapid drug or¯uid administration, aspiration of an air embolus and inadequate peripheral intravenous access. 4 The routine patient undergoing radical prostatectomy does not meet the usual criteria for use of an arterial line or central venous catheter. Blood loss is usually predictable and manageable. 5 Major¯uid shifts or third spacing of¯uid does not usually occur because of the extraperitoneal nature of the procedure. Patients with severe underlying cardiac or pulmonary disease generally are poor candidates for radical prostatectomy because of their limited longevity.
Recognizing these issues, we constructed a pathway which eliminated the routine use of arterial lines or central venous catheters. A crucial aspect of a successful pathway is continuous monitoring and assessment of data to insure that optimal patient care is being delivered. In our review, we observed no patients in whom the anesthesiologist felt the need to insert an invasive anesthetic monitor because of an unanticipated intraoperative event. Mild intraoperative hypotension is observed frequently in anesthetized patients and was managed in all of our patients simply with¯uid administration. No serious cardiac arrhythmias were noted.
Our abandonment of routine invasive anesthetic monitoring was not prompted solely by economic concerns. Although these maneuvers add expense to the operating room charge, they are also associated with potential morbidity. Infection, hemorrhage, thrombosis and ischemia may occur occasionally with insertion of a radial artery catheter. Arterial puncture, hematoma, hemothorax, pneumothorax or nerve injury may result from insertion of a central venous catheter. 6 Indwelling central venous lines may be associated with thrombosis, sepsis and endocarditis.
This study is important in that it provides data for evidence-based care of patients undergoing radical prostatectomy. The routine use of invasive anesthetic monitoring is unnecessary and is associated with expense and potential morbidity that are not needed. Each surgeon must asses his own results in determining optimal patient management and data from one series may not be applicable to another.
